controlling photochemical production and loss rates of ozone at the site during the measurement campaign appear to be levels of nitrogen oxides, ozone, nonmethane hydrocarbons, and solar intensity determined by cloud cover. The model partitioning of nitrogen oxides agrees for the most part with measurements, lending credence to calculated photochemical production and loss rates of ozone as well as inferred levels of peroxy radicals not measured at the site. Discrepancies, however, often occur during episodes of intermittent cloud cover, fog, and rain, suggesting the influence of cloud processes on air masses reaching the site.
archived data can be obtained by anonymous ftp to sassarch.sprl.umich.edu in the directory /pub/ARCHIVE/summaries/BL, and Emmons et al. [1997] includes a summary of the data within the context of this archive. The photochemical modeling study discussed in this paper focuses on 16 days from this data set, selected based on the availability of concurrent mea- humidity (with which we derive water vapor mixing ratios, H20), UV radiation, wind speed, and wind direction along with standard meteorological hourly surface observations and twice daily upper air sondes. 
Photochemical Theory
Generally, the large photochemical production and loss rates of ozone calculated throughout the troposphere attain near balance, resulting in small net rates of change. These net photochemical effects are difficult to discern from field measurements. As a consequence, analytical theory and numerical photochemical models are usually required to assess ozone photochemistry.
Ozone is produced through the oxidation of volatile organic compounds (e.g., CH4, CO, and NMHCs) in the presence of odd hydrogen (HOx = OH + HO2), NOx, 
Photochemical Model
The photochemical model used in this study is described in detail by Sillman et al. [1990a; . Briefly, the model is based on the gas-phase chemical mecha- The groupings show evidence that in situ ozone production is highest in air masses which originate from northern Canada rather than from the more polluted regions of eastern North America. This is most likely due to the impact of NOx emission sources in Nova Scotia, relatively close to Sable Island. As described in section 5.2, ozone production rates are primarily dependent on NOx levels, while ozone loss is determined largely by ozone levels. Significant net production of ozone is calculated only during events with NOx greater than 70 pptv. These events are more frequently associated with transport from northern Canada than transport from the polluted continental region. Air masses originating from the polluted continental region tend to have relatively low NOx (Table 2) , presumably because of NOx removal during transport. The polluted air masses also tend to have higher ozone, especially on August 28. The combination of high ozone and low NOx creates a situation in which polluted continental air masses at Sable Island may be characterized by net ozone loss rather than production. Furthermore, transport from the polluted continental region is frequently accompanied by cloud cover, which limits ozone production even when NOx is present (August 29).
As mentioned in section 5.2, the flow regimes characterizing the NARE summer intensive are anomalous Table 3 shows the significance of NMHCs to photochemical ozone production by comparing the instantaneous noontime production rates of OH reactions with CO, CH4, and NMHCs (using MEDIAN simulations). The reactivity of isoprene in Table 4 Selected alkenes (e.g., propene) and aromatics (e.g., toluene) are also highly reactive in the model simu- oxidation mechanism of isoprene also increases levels of HO2 and CHaO2, leading to an additional indirect contribution to photochemical ozone production. Similarly, for August 28, RIO2 and VRO2 comprise 36% of RIO2, 
•The results are presented in Table 7 . We use these sensitivity coefficients to determine uncertainties in photochemical ozone production and loss rates inherent it is important to recognize that uncertainties for net ozone production are large in percentage because net ozone production represents a small difference between ozone production and ozone loss rates. However, uncertainties less than 100% validate our conclusions that daytime net ozone production is dominant at the site during the campaign. In this sensitivity analysis, photochemical ozone production at Sable Island during the intensive depends most strongly on uncertainties in the measurements of NOx, NMHCs, and solar radiation. Photochemical ozone loss at the site depends primarily on uncertainties associated with measurements of ozone, solar intensity, and relative humidity. Net photochemical ozone production depends on uncertainties associated with measurements of NOx and to a lesser degree NMHCs, solar radiation, and ozone.
It is beyond the scope of this paper to include an uncertainty analysis of the rate constants in the photochemical model. Yang et al. [1995] present a thorough analysis of this type for urban conditions, arriving at a 1 a uncertainty in ozone levels of 4.20-30%. As the study by Yang et al. [1995] uses parameters charac-teristic of a region of significant photochemical ozone production, we assume that uncertainties in ozone production rates at Sable Island are nearly equivalent to the uncertainties in ozone levels calculated by Yang et al. [1995] . Adopting a I a uncertainty in ozone production of +30% based on reaction rates and a 1 a uncertainty in ozone production of +33% (4-39% for overcast conditions) results in a total inherent uncertainty of +45% (+49% for overcast conditions).
Conclusions
On the basis of the photochemical modeling study presented in this paper, ozone photochemistry at Sable Island during the NARE 1993 summer intensive is characterized by net photochemical ozone production. The dependence of photochemical ozone production on ele- Uncertainties and biases in net photochemical ozone production rates calculated at the site include measurement uncertainties (+44% clear sky, +49% cloudy sky), surface deposition (-7%), the potential impact of aqueous chemistry (-30%), and uncertainties inherent in the model mechanism (5:20-30%). Furthermore, using median values of chemical mixing ratios during hours of peak sunlight to drive the model as opposed to higherresolution 5 min averages results in differences in net photochemical ozone production. On the basis of the sensitivity of net ozone production to the factors mentioned above, we conclude that calculating more accurate net photochemical ozone production rates relies primarily on reducing uncertainties in NOx measurements and calculated photolysis rates as well as improving the resolution of NMHC measurements.
Model results also present evidence that clouds within the marine boundary layer temper ozone production rates (from solar intensity, cloud chemistry, and rainout), encouraging further study involving the role played by clouds and fog in regulating the oxidizing capacity of the marine boundary layer in this region. The meteorological conditions at Sable Island as well as the discrepancies between numerical model calculations and measurements motivate future studies including aqueous reactions and rainout in modeling the chemistry within air masses reaching the site. 
